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74.10 -74. 70L -64.90 The attractive properties of superconducting networks in a magnetic field have stimulated extensive theoretical studies in the last two years. The magnetic properties of such networks are expected to be very sensitive to the topology, and particularly to the connectedness of the multiply connected structure. The networks considered fall in three categories : simple finite geometries [1] [2] [3] , infinite regular lattices [4, 5] and disordered structures [4, 6] . Up to now only two extreme cases have been investigated experimentally. The first corresponds to the single loop geometry considered in the original experiment of Little and Parks [7] . The second is given by the recent study of granular superconductors by Deutscher et al. [8] , and represents the disordered structure situation. Besides these two extreme situations, extended periodic networks have not received much attention in the past, despite of the richness of the theoretically predicted phase diagram [4, 5] . Josephson junction arrays are expected to bear the same physics, but seem to involve more complicated behaviours [9] . One of the attractive properties of regular networks is the occurrence of dips predicted theoretically in the upper critical field Hc(T). Profound depressions are expected at rational values of the reduced flux ~/~o which correspond to flux quantization phenomena in these networks, and regular organization of vortices inside the structure (l/Jo = hc/2e is the quantum flux). In this letter, we report an experimental and theoretical study of figure 1 . In this measurement, the temperature of the sample was monitored in order to keep the resistance of the indium network at a constant value (0.2 Q). The horizontal signal is the temperature measured by a carbon resistor [10] Fig. 2 ) appear in the network geometry and were absent in the one-loop case. All these features show a collective behaviour, as will be shown theoretically below, in the network geometry. Fig. 2. -Plot of the resistance R as function of the applied magnetic field in the range 0 ~ ~ ~ 00 close to the bulk critical temperature To. In addition to the fundamental dip at 4&#x3E; = 4&#x3E;0~ the secondary dips at 4 & # x 3 E ; = 4&#x3E;0/3 and 2 ~o/3 are indicated by the corresponding arrows. Less marked dips are also observed at other well defined value of the reduced flux. The insert shows the honeycomb structure.
In order to study the new structures on the Hc(T) line, a magnified view of the first period is shown in figure 2 . In this figure, we have reported directly the measured resistance R as function of the magnetic field at fixed temperature. The width of the superconducting transition in zero field is larger (~ 10-2 K) than the amplitude of the T~ oscillations. Therefore, this curve is equivalent of the Hc(T) plot of figure 1 as far as R(T) remains linear, which is strictly true in the region of our interest. This procedure provides an improved resolution, up to ~ 10-4 K, well sufficient to distinguish the relevant physical features. One of the salient features seen in figure 2 is the occurrence of well defined dips, particularly at ~/~o = 1/3 and 2/3 symmetrically located around /~o = 1/2. Furthermore, other reproductible well defined structures appear also at other values of ~/~o, and will be discussed more extensively in a forthcoming paper [11] . Note however that the expected dip at ~/~o = 1/2 is not seen in figure 2 . From the modulation amplitude we can estimate [11] the value of the coherence length çs(T = 0). The obtained value is ~ 1 000 A which is reasonable value for thin superconducting indium.
The basic concepts of treating superconducting network near the second order phase boundary go back to Alexander [4] and de Gennes [1] . where z denotes the coordination of the lattice. Thus, the problem reduces to that of Landau level structure of a free-electron gas in the same geometry. The energy of Bloch electrons is given by s = z cos a . The spectrum associated with equation 2 has been studied in great detail [12] for s the square and triangular lattices. As pointed out by Alexander [4] , the upper critical field of the superconducting network is given by the band edge of the spectrum of equation 2. For a honeycomb lattice (z For small y we can calculate the position of the band edge by using a continuum approximation. The result is simply :
In the limit y ~ 1, the corrections to (3) are exponentially small and which is valid only at a/~g ~ 1, i.e. continuum result.
The whole spectrum of (2) 
